This paper aims at analyzing the redistributive impact that the inclusion of imputed rental market value of owner-occupied housing would have when quantifying ability to pay, rather than the legal imputation that considers cadastral values. We consider the Spanish Personal Income Tax as reference, due to the differential treatment that provides to this type of income, together with the higher percentages of ownership for primary residence in Spain. The analysis is carried out through a micro-simulation exercise in which different scenarios are proposed. Our results show that the measurement of income including market value incomes resulting from actual or potential use of significantly modifies income inequality and IRPF progressivity and redistribution.
Introduction
There is general agreement that an income concept must include both monetary and non-monetary components, since both cash and non-cash income determine the economic well-being of households (Smeeding et al., 1993) . Nevertheless, the inclusion of non-cash income faces a lot of measurement difficulties, which explains that incomes from services of consumer durables are often omitted in the studies on income distribution, consumer price indexes or macroeconomic indicators (Katz, 1983) . In this respect, imputed rental value of owner-occupied represents a paradigmatic case which has captured on rare occasions the attention of the literature on income inequality ‡ .
The treatment given to in-kind income in the definition of ability to pay in personal income tax is a classic topic in Public Finance theory. In most countries, however, personal income taxes do not uniformly tax the whole income obtained by the taxpayers, due to very different reasons § . The difference in tax treatment according to the income source or the way it is received implies a violation of the principle of horizontal equity, at least from a classic understanding of this notion ** . A clear example of this difference is found in the distinct intensity by which monetary and non-monetary income are taxed. This issue can be crucial for a better understanding of the extent to which these frequently progressive taxes are modifying the structure of income inequality.
The way non-monetary income must be considered is usually a widely debated issue in income tax reforms † † . Real-estate income resulting from owner-occupied housing is a distinctive case. Different economic arguments based on tax principles, which are at times opposed, as well as inevitable reasons of political calculation, explain the controversy usually surrounding the taxation of this type of non-monetary income. Being a common issue in many countries, Spain stands out as one of the most interesting cases. The differential treatment which the Spanish Personal Income Tax (from now on, IRPF) provides to this type of income, together with the remarkable importance of investment in residential housing in
Non-cash income and ability to pay in personal income tax
In most OECD countries, personal income tax is the main figure of the tax system, not only in terms of total revenues but also in socio-political relevance. To a great extent, this position results for the suitability of its object of taxation -income-to assess taxpayers' ability to pay. This also allows for its utilization as an instrument for reaching redistributive goals.
The measurement of taxpayers' ability to pay through income earned in a year requires defining clearly and precisely the different types of taxable income. However, as unrealistic as it may seem, identifying the concept of income in the design of personal income taxes is a complex task. Regulations in different countries usually set forth in a higher or lower range itemized assumptions of taxable income. The variety of income sources and the taxpayers' own strategic behaviour, tending to artificially modify the characterization of each taxable fact, seriously hinders possibilities of this type of close relationships of constitutive assumptions of taxable income.
From an academic perspective, the most frequent method of assessing the extent to which income tax appropriately considers ability to pay is to compare its definition with the most widely accepted measure of what income is considered to be in economic terms. In this sense, the concept of economic income traditionally chosen in public finance theory is the one identified in the definition by Haig (1921) and Simons (1938) (from now on H-S) ‡ ‡ ‡ . This concept was initially introduced by von Schanz (1896), and further developed in American public finance literature by Robert M. Haig, for whom economic income is the monetary expression of the net increase of individual economic ability between two moments in time.
Later, this notion was completed by the concept of "full income" proposed by Henry Simons.
A first consideration regarding the H-S definition is that the inclusion of the different types of income does not require monetary materialization for collection. This is the case of in-kind income, such as employers' contributions to pension plans, insurance subscriptions in favour of employees, workers' use of company houses or cars, free or low price utilization of staff canteen, vouchers for any type of consumption, subsidy of financial expenditure or acquisition of any good or service as return of a financial investment. Including these items into the legal definition of taxable income proves complex, especially in those cases where there is no predefined monetary value. Indeed, the high administrative costs of quantifying these types of income lead either to its exclusion in the tax base on many occasions, or to its estimate through indexation methods.
On the other hand, social transfers provided by different public administrations -such as public pensions, unemployment benefits and other social benefits-, to the extent they imply increases in consumption capacity, constitute additional sources of economic income § § § . Capital gains -whether or not realized-constitute increases in the value of households' assets and, consequently, they are types of income that could be considered economic income **** .
Finally, one of the most contentious components of economic income is in-kind income resulting from utilization of consumer durables. A particular case of this type of income is housing services of owner-occupied housing, be it as primary or secondary residence † † † † . The value of these services could be understood, as pointed out by López-García (2001), as a "notional" rent self-provided by owners that is self-consumed. An analogous interpretation is that of "opportunity cost" suggested by Rosen (2005) , in which the monetary value for these services would be determined by the income lost by owners when opting for not renting their houses ‡ ‡ ‡ ‡ . The key issue in both interpretations is an increase in the ability to pay derived from the potential or actual use of the services provided by owner-occupied housing. This greater ability to pay can be valued by comparing it with that of an individual who with same monetary income lives in a rented house with similar characteristics.
The treatment in personal income tax of this imputed income for actual or potential use of owned-occupied housing has been and is subject of controversy § § § § . The difficulty for § § § However, in-kind consumption, free or at prices significantly lower than the market ones, such as health and education does not tend to be considered as economic income, since it is widely accepted that they are intended to maintain or increase the worker's capacity for generating labour income. **** However, to the extent that it is difficult to measure property gains and losses, taxation is usually postponed until both are realized, usually by way of transmission of assets. † † † † Usually, the notion of secondary housing also includes personal property which is owned but not occupied by its owners. ‡ ‡ ‡ ‡ This income should be considered in terms of net rents. In other words, gross rents minus maintenance expenses, including amortization as well as taxes (Poterba and Sinai, 2008) . § § § § A recent discussion on the imputation of this income can be found in Poterba and Sinai (2008) . determining the quantity that should be imputed at market values for equivalent rents is combined with the need to periodically update cadastral values ***** . Likewise, the high level of expenditures related to mortgage interest gives rise to a significant number of taxpayersthose with running loans-whose net returns are negative. Finally, reasons of political calculation must be noticed, especially those which take into account the scarce visibility that these income flows and its subsequent impact over the tax burden have for taxpayers. These circumstances have led in the last decades to a reduction in imputed amounts in many countries. In some cases, they are no longer included in taxable income. A revision of the current situation in various OECD countries is provided in With the enforcement of Act 40/1998 in 1999, the treatment of imputed income for owner-occupied housing experienced a significant change, sustained by subsequent reforms up today. Since then, returns of the taxpayer primary residence ceased to be imputed. The same criterion of imputation was applied for the remaining non-rented housing, as in Act 18/1991, although IBI charges were no longer a deductible expense. That reform also modified the treatment of mortgage interest of primary residences, which ceased to be considered deductible expense to become -together with the amounts paid either directly or ***** After World War II it was not possible to update the values and, then, fear of an excessive raise in the tax burden led to many countries, such as United Kingdom and France, to eliminate the imputation of income after an experience of more than 150 years (Merz, 1977) . † † † † † For individual declarations, the limit to interest deduction was 4,808 euros, for joint declarations 6,010 euros. 
The measurement of imputed income for owner-occupied housing
As abovementioned, measuring ability to pay through the H-S concept of economic income entails including in the tax base of personal income tax the imputed income of actual or potential use of houses by their owners. In other words, the opportunity cost or the notional rent for non-rented houses (NRH). In keeping with the general aim of this paper, we need to quantify income before tax for each taxpayer including this imputed income ****** . In order to estimate this non-cash income, calculation was made on the amount that could be obtained if the taxpayer's personal property would have been rented on the real estate market. This amount can be obtained by applying the annual rate of return resulting from the rental market value: 
where i represents each taxpayer living in region j. ‡ ‡ ‡ ‡ ‡ Applicable rates to calculate this tax credit were: a) with financing deferred in as much as 50% of the house price, 20% (25% the first 2 years) for the first 4,507 euros and 15% for the second portion up to a maximum of 9,015 euros; b) with financing lower than 50% of the price, the only applicable rate was 15%. Also, Act 40/1998 introduced a temporary system for taxpayers who acquired their primary residence before April 8th 1998, and consisted of a compensation scheme for cases in which the new treatment reduced the liability tax less than the application of the prior system. Onrubia, Romero and Sanz (2004) provide a detailed analysis on the results for this compensation regulation. § § § § § Act 35/2006 unified to 15% the deduction rate by maintaining a similar absolute limit of 9,015 euros. The new Act also set up a compensation system, in this case for acquisitions of primary residence before January 20th, 2006. ****** In our approach we opted to exclude property gains resulting from growing housing prices. Table 2 ).
The annual rate of return ( j ) is defined for each year and region as the ratio between the average rent per square metre for residential housing and the average market value per square metre for this type of housing ‡ ‡ ‡ ‡ ‡ ‡ (Table 3) . The information about average rents is reported in the Survey of Rental Housing (Ministry of Housing, 2006) . Because the data from this survey were collected in the last quarter of 2006, the amounts for the period under study have been calculated using the consumer price index of rented housing. Due to the variety of both the year property was built and housing qualities and the lack of data, the option was to define the annual rate of return in gross terms -without considering maintenance expenses, property depreciation and the IBI. The significant heterogeneity found in housing prices and rents throughout the Spanish territory makes necessary to estimate these returns by regions.
This option required to adopt the restrictive assumption of considering that all dwellings of taxpayers are located in the region where they live § § § § § § . † † † † † † From a political point of view, Spanish regions are called Autonomous Communities. ‡ ‡ ‡ ‡ ‡ ‡ With this annual rate of return we intend to include the owner's opportunity cost of non-rented housing. Therefore, this rate is not the internal rate of return "before taxes" from housing investment, since this last notion would include investment appreciation. § § § § § § Microdata from income tax returns do not provide one-to-one information on every house. However, in most cases taxpayers only own their primary residence. Tables 4 and 5 shows results of market value estimates of imputed income for owneroccupied housing. In table 4, the imputed average value according to Act 18/1991 is compared with the one corresponding to the alternative imputation at market value, but only for taxpayers who declared this type of income. In table 5, the comparison includes all taxpayers, regardless of whether or not they declare this non-cash income. surpasses the initial amount -that of 1992-in the last two years. The significant growth as from 1996 of the two variables involved in  j -housing market and rent prices-accounts to a great extent for this behaviour.
Empirical analysis and results.
In order to analyze the distributive impact of the tax treatment of owner-occupied housing in Act 18/1991, three scenarios are proposed. The first replicates the criterion laid down in Act 18/1991, which imputation rule consists of a percentage of the cadastral value of non-rented housing. According to the calculated data, it implies a considerable underestimation of the market value for this type of return (
). The second scenario consists of imputing this return in market values, but limiting the amount to be taxed through an exemption (
). The idea is to maintain tax liability unchanged. In the third scenario the legal imputation in Act 18/1991 is also replaced by the imputed income market values. Unlike the second scenario they are entirely included in the tax base, without exemptions, whence tax liabilities will be modified.
To the extent that the exemption considered in the second scenario is equal to the difference between the rental-market value and the resulting amount of applying the imputation rule of Act 18/1991, the first and second scenarios will be equivalent with respect to the impact on tax liability. However, the effects on progressivity and redistribution will depend on how the income before tax is defined. From an economic perspective, it seems reasonable to add these incomes at market value. The other option is using cadastral values.
A fourth option could combine the income imputed in terms of market value with its total exemption only for primary residence. This scenario would be identifiable with the treatment provided by the IRPF since 1999. However, it is not possible to implement this microsimulation exercise, since the information available in the income tax returns will not reveal which portion of the imputed income corresponds to primary residence and which one to the remaining houses.
Simulations exercises have been carried out using for every year -from 1992 to 1998-a sample of tax returns from Spanish Institute for Fiscal Studies' panel of IRPF tax filers.
Number of taxpayers for each year is presented in Table 5 . For the sake of simplicity, in joined filers' tax returns, we have assumed that there is only one taxpayer.
Having defined these three scenarios, our empirical analysis focuses first on the assessment of changes in income inequality before tax when imputed incomes at market values are considered ( 
it is observed that the reduction in  RS results from both a reduction in progressivity ( K ) as well as a reduction in average effective tax rates (a). Both reductions are due to the lack of changes in tax liability and a remarkable increase of ability to pay.
However, it must be noted that although this result seems to be immediate, it is not the case. As it was shown for the criterion of imputation in terms of market value (scenarios 2 and 3), inequality in income before tax was higher than the one obtained in scenario 1, which entails a progressivity reduction in scenarios 2 and 3. Furthermore, it is worth mentioning that not only inequality of income before tax changes -measured by G X -but also inequality related to the concentration of tax liabilities -measured by C T . The reason lies in the significant re-ranking in the income distribution before tax with respect to scenario 1. This is a consequence of making a fraction of taxpayers wealthier by recognizing them a greater ability to pay from the use of services provided by their houses.
In short, when comparing scenarios 1 and 2, it is observed that the IRPF applied between 1992 and 1998 is less progressive and redistributive than what most empirical studies show, acknowledging that the taxpayers' ability to pay must include the valuation of services derived from the use of owned-occupied housing, in a similar sense to what was set forth in Act 18/1991. In other words, imputed income cadastral value means an underestimation of opportunity costs with significant distributive losses.
What would happen if, apart from including this market opportunity cost in the ability to pay, the increase affected tax liabilities? Scenario 3 provides an alternative empirical framework to answer this question. Results show a drastic increase of the potential tax revenues. Effective average tax rates would increase between 43 and 52 per cent with respect to the ones calculated for scenario 2. This growth compensates for the sharp drop of progressivity, bringing much higher redistributive gains than in scenario 1 and, of course, in scenario 2. Nevertheless, the re-ranking effect on redistribution is still quite noticeable.
Concluding remarks
As it was posed in the introduction, the treatment in personal income tax of non-cash income resulting from the actual or potential use of dwellings by their owners is a controversial issue. On the one hand, it is not easy to determine how much income should be imputed according to market value. On the other hand, there are sociopolitical reasons, outstanding the difficulty of taxpayers to consciously include this income in their ability to pay and its subsequent tax burden effects. Nevertheless, from a public finance perspective, there is substantial agreement about the increase in ability to pay caused by potential use of services provided by owner-occupied housing.
Arguments like the opportunity cost incurred by the owners when not renting their houses -included the one that serves as primary residence-or the notional rent self-satisfied by owners lead to consider that a suitable measurement of ability to pay should include market value estimates for this kind of income, regardless of the tax treatment given by government. However, most of empirical papers which analyze income inequality and its redistribution -including those focusing on progressivity and redistributive effects of personal income taxes-does not usually consider this approach when measuring income as an indicator of ability to pay. The increasing weight of housing expenditure in the households budget invite us to consider the relevance of income related to services provided by owneroccupied housing when studying the income distribution and its changes induced by the personal income tax.
Our results show that the measurement of income before tax including market value incomes resulting from actual or potential use of this properties significantly modifies income inequality before the personal income tax application. Scenarios 2 and 3 -in which an imputed income at market value was included-have showed a significant increase in income inequality before tax. This result undoubtedly affects any measurement of the redistributive effect and progressivity of the personal income tax. Even accepting the possibility that the increase in the amount of imputed incomes at market values has no consequences on tax liability -scenario 2-there would be changes in net income inequality and, as a consequence, in the redistributive capacity of the income tax. In this case, the redistributive effects of the IRPF are rather lower than those estimated for the standard case (scenario 1) -imputing income of non-rented housing using cadastral values-. Nevertheless, the effects on the IRPF progressivity are not so visible. The strong reduction obtained when comparing scenario 1 with 2 is caused, to a great extent, by re-ranking due to higher income resulting from including market value incomes for those taxpayers with non-rented houses. Therefore, the possibility of increased taxation of these non-cash incomes could be an option for significantly increase the redistributive capacity of the income tax, yet exclusively resting on the growth of total revenues given the reduction in progressivity. Consequently, our results confirm the idea that the measurement of income inequality and also progressivity and redistributive effects of personal income taxes requires a definition of income before tax closer to the concept of economic income, especially with respect to the imputed income for the services of owner-occupied housing.
A tax policy recommendation that can be drawn from our results paper is related to the use of income taxes to boost the supply of rented housing. As it has been observed, from the traditional principles of tax theory the option of considering imputed income for nonrented housing could be used as a mechanism to incentive rented housing supply, always considering its appropriate design. This alternative directly acting on the owners' opportunity cost seems superior both in terms of efficiency as well as in feasibility to the proposals thatwith limited fundamentals and dubious applicability-recommend to introduce specific taxation of the vague concept of "non-occupied house". In this sense, one of the future extensions of this research is precisely going one step further in the design of these incentives mechanisms. 
